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FINAL COMPREHEYSIVE GRCUNI}-pIATER MONI'lbRIbZ EVAL[ ATICtQ
GUTAS^.VCE COCUMES1T

Introduction

Several types of inspections and evaluations have been develcved by the
United States Environnental Protection Agency to assist the Regions and States
in determininc the degree of camliance with the Rescurce Conservation and
Recovery Act regulations of a«ners and operators of hazardous waste nanagener.t
facilities. These inspect.ions/evaluations cover all aspects of the RCRA recuire-
ttents for all types of facilities. They are perforcced by people of various
badcaro.uids t'lrcughcut the cruntry. It is the purpose of this guidance to
provide a£rame,.ork within which inspections/evaluations uay be perforsed,
and to pramte, therefore, a nationally consistent approach to that perfor:cance.
Anong the benefits are a clearer understanding a¢=g regulators and the regulatec
caracunity of the scope of each inspection/evaluaticn, and the cumilation of a
reliable, reproducible data base. Site specific conditions will detersnine,
within the scope, the extent of the evaluation at a partiailar site. A consister
approach to conducting inspec+^.ions/evaluations rennves a source of artificial

ON' variability, and so foczses more attention on the findings rather than the
aethods. C1early, the findings of insoections/evaluations are integrally
irportant to the enforesmnt process. The Ca[zmliance Monitoring and r.'hforce.-zent

;r? Log (C.`".EL.) Lists ten categories of evaluations: C=liance Evaluation inscectior
Case DevelczYrent Inspection, Camrehensive Groind-;+iater Monitoring Evaluation,

^ Fo11ow-U0 Evaluation, Sar„pling Inspection, Citizen Cocmlaint, ?art B Ca13-in,
4Vitrrlrawal Candidate, Clcsed Facility and Other-General. At this point in
tir,e, CSv'PE intends to develop guidance for three of them:

N,
1. Carmliance E<rluation L^scecticn (CEI) is an on-site evaluation of the

canpliance of a facility with hCRR regulations and pe_^.i¢ts intended

ia to gather i.forration necessary to supmrt an enforcenmnt action.

^. 2. Case CeveloBrent Inscection (©I) is an intensive investigation intended
to gather sufficient infornation to suznort an enforciaTer.t action.

3. Catmrehensive Ground-Water Mtnitorina a'traluation (CE) is a detailed
a` evaluation of the adeauac.y of the design aad qperation of graand-water

monitoring systems at RC.RA facilities.

Guidance for conducting Sanwlina inspections will be integrated with CEI,

CDI and CME guidance, and guidance for :bllcw-Up Evaluations will be part of
CDI guidance.

This dcament is a detailed emloration of the sccae of and metho3s for

conducting a Ccxprehensive Gramd-+dater Monitoring Evaluation (CME). It is

divided into es.o nujor parts, the text which explains in detail the scope and

methods, and a checcklist for use by the person conducting the evaluation. This

docsment is supcnrted by guidance on the other inspections/evaluations, the

RCRA Grccmd-+Jater Monitoring Technical rnforce'rnnt Guidance Lbcsrnsst, the RCRA

Groand-Water Monitoring Cargliance Order Guide, and a health and safety rranual.



Section I. Sunacary of Anprcach and Office Evaluation

The objective of a Camrehensive Grcimd-arater ^bnitoring Evaluation ((7-ME)
is to determine whether an awmer/operator has, in place, a grczind-water nnnitor
system which is adequately designed and cperated to detect releases or to define
the rate and extent of contaminant migration fran a regulated unit (landfill,
land treat[rent facility, or surface inpoureinent) as required under 40 CPR
Parts 265 and 270.

^

>"'?

;t.

F^.

INi

A C:,E involves extensive office as well as field work and shculd be done
by technical enforcement staff with the involvnurent of a professioral experience
in geoloay. The individual conductirx3 the evaluation s}icvld have substantial
knaaledge of hydro^ological site characterizations, the design and constructior
of grcvnd-water rtnnitoring systens, grcund-water sampling, waste characteristics
solute transport, RCRA regulations and enforcerent authorities, and site histor.
The office carponent is perforcred largely by an emerienced hydrogeologi.st or
gectechnical engineer who is part of technical enforcement staff or available
to it. A chenist would often be a valuable asset. The field ccaronent renuires
the participation of the sar,e level individual assisted, if necessary, by a
field inspector. The averace level of effort for a C:+.E is forty (40) Ran days.
A succmary of the CME process folla.as:

Ac-^ivi.ty

Pre-CME P'_anninc

C,',tE office evaluation of
systen design

Cv-E field evaluation of^$
systen caeration/verification
of system design
C;+E report prenaration

Review of C^Z report

Ebllcw-m inspection

Persons involved

° technical enforce.-nnt staff
° professional experienced in
geolocv

° field inspector

° nrofessioral exaerienced in
hydrogeoloc-.^y

° technical erforce:rer.t staff

° professional er.perienced in
hydrogeolo3Y/enytineering

° technical enforcement staff
• field inspector
° experienced hydrogeologist or
geotechnical engine=.x, and
chemist (where necessary)

° tedlni.cal enforcerent staff

° experienced hyrlr^xJeologist or
geotechnical engineer, and
checcd.st (where necessary)

° field inspector

' technical enforcecrent staff
' hydregeologist
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GuE's sha:ld foais on evaluating systen desiaz if system design is not
sufficiently !aiown in order to assess its adequacy. Shcere design is of the
system is already well understcxxi, the C.MB shczild evaluate system coeraticn
and naintenance more thoroighly. The rationale for setting these priorities
is that until system design is adecuately understood, little may be cained
from a detailed scrutiny of system operation. Conversely, once an adequate
evaluation of systen desiai has been ccicpleted, further examination of static,
site cha.racteristics during suhsecuent CME's lJee^ms superfluous. It should
be noted that re-evaluationi of various site characteristics may be necessary
(e.g., seasonally influenced characteristics, new wells, redeveloixrent of
esdsting wells. Further, those mndzcting this evaluaticn shculd not hesitate
to take sanples when contarcination is orserved or suspected. The G'u.E shcvld
be scheduled to coincide with a rosnd of sanpling at the facility in order to
otserve the in7pleRentation of the sarpLing and analysis p1an, and to facilitate
the collection of split satmles if deeTed necessary. EPA initiated sacmles
m3y be taken at any time. A sim¢rary of the activities of the office and field
caqbnents of a C:E process follows:

A. Office Evaluation

1. Tedinicsl evaluaticn of the site geolcca.cal characterization inclu-
ding geccrDr_qholoyy and structural geoloay, stratigraphy, petroloay,

r°a geochanist_-y beneath the site and any solid waste rnanagerrent units
(SWMUs) close encugh to be of concern.

&^..

2. Tev'unical evaluaticn of the site gra:nd-water hydrologic3l charac-
terization, including identification and description of the upper,=St
aquifer, cotentiac-atric surface, vertical and horizontal gradie.^.ts,
and hydraulic ccnductivity beneath the site and any Sw'NA.is close

enoigh to be of concern.

3. Tech.*Li^-l evaluati.on of the c-iteria for horizontal well plac-amnt
and screen lengt.'s of detection r,nnitoring s.e11s, upgradient anc;
da.+neradi ent. -

4. '?'echnical evaluation of the criteria for horizontal well olacecnnt

^ and screen lengt'is of assessment ronitoring wells.

5. Technical evaluaticn of the criteria for drilling in?thcd and :mni-

^ toring well design and construction.

6. Technical evaluation of the assessunent plan or outline.

7. Tec'utical evaluation of the saicnling and analysis plan.

To the extent xssible, the enforcenent official shasld use exi.stina infor-

Ration to evaluate the design of the aws.er-cperator's grcamd-.2ter rrcnitoring

systan.

B. Field Evaluation

1. Technical eva?uatioa of the ir,plerentaticn of the sa=ling and

analysis plan.

-3-



2. Field verification of the number, Locations and screen denttls
of gro.uid-orater znnitoring wells and piezcr:eters, and water
le.e ls (where deerred necessary ) .

3. Possible collection of sa=les for analysis by a ccntract laborator}
or EpA/State laboratory to assist in the verification of analytical
precision and rtetnodology of facility procedures. Samles zay
either be owner-cperator splits if the Agency approves of the
saTpling procedure, or EPA-collected.

4. Possible icmletrentation of cronfirccatory gecphysical :2thods to
verify facility assesmrent of hydrogeoloc,y or contairdnant distritza-
tion.

C. In£orrtation Sources

A C.NE permits the deterTc.nation of the adequacy of ground-vater annitoring
systeRs tiraagh a detailed tedlnical aopraisal of site hydregeology, =nitoring
well placsrent, monitoring well design and constr.iction, sairpling and analysis

plan, data presentation, and, where appropriate, assessirnnt plan.

The detailed tec}uLical evaluation of system design shculd be initiated by

locating the scurce(s) of inforrration perttinent to the facility to be inspected.
Sources of inforc[ation include, but are not Limited to:

d,...

2.

3.

4.
E?°

5.

7.
a.

U.S. "PA Recional Offices
State regulatory agencies
U.S. Geological Survey (hydrogeologic infor:ration)
State geologic3l surveys, state conse_'vationist manty
soil surveys _
o.mer-ccerator files
Academic institutions
State water surveys
Aerial phctographs

'ihe _°ollarincr dcauments are valuable sosrces of inforccaticr wnicn contain

the follcwing per`t.i.ner.t inforcation:

^N
1. P3rt A of the RCRA ?er,m.t Application:

cr- a. A list of activities conducted by the applicant which require a

RCRA permit.

b. Pritrary Standard Industrial Codes (SIC) whidz best reflect the

principal products handled or services provided by the facility.

c. A description of the processes used for treating, storing and

disposing of hazardo.is waste.

d. Specification of the hazardais wastes designated under 40 CFR Part

261 to be treated, stored, or dispcsed of at the facility, and an

estirrate of the quantity and delivery timing of such wastes.
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9950.2

2. Part B of the RCRA Permit Application:

a. A general description of the facility.

b. Qzemica1 and physical analyses of the hazardcus wastes handled at
the facility.

c. A ccpy of the waste analysis plan.

d. A ccpy of the general inspection schedule.

e. A tcmgraphic nap (scale: 1" = 200').

f. Aerial photographs.

g. Geolccp.c and hydrogeologic characterization infornation.

h. Description of the grcund-water rmnitoring system.

i. 8aamling and Analysis Plan.

h
j. Grarld-'riater Qlality Assessment Plan GLttline.

k. Nbnitoring well ccnst_*uctiai details.

eT,. 1. Znfcrration abait near'..y grasid-water and surface water usage.

P* Parts A and B of the RCRA pe_*-d.t application shculd be available at sa.:rc_

3. Contractor aectec'^.niral recorts

a. Cescription of waste handling orocedures.

:i!
b. Geolocic and hvdrogeolocic data ( site-specific and regional).

c. Description of gra.uid-water ;mnitorina system.

d. Facility layoit.

e. Nbnitoring well eonstructicn details.

f. Resul:s of gecphysical tests.
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g. Recct¢mrn'ations to facility vperator.

Contractor recorts may be available at scurce nurbers 1, 2 and 5.

4. Regional c,eologic, soil, and/or grcund-water reports.

a. Regional geologic inforc2tion.

b. Regional soil ctaps.

c. Regional hydrogeologic data.

d. Inforr.aticn on grotnd-water usage.

e. Gecd•tead.cal data.

f. Clirtatic ata, precipitation, evaprtransoiraticn.

Geologic remrts should be available from scurce numbers 3 and 4.

5. Inspection reoorts or other records or corresmndence related to the
facility's cacpliance status.

Ca
a. Records of oast violaticns.

^

b. Cccies of c-=laints, adicv.nistrative orders or case referral
cackaaes..

c. :3vrlYS remrts (caroliance r,onit.orinc and enfor--am-ar.t Log) .

d. Cbrresoondence.

?.epor=s ¢ay be available at scvrce *ia;ioers 1 and 2.

-° 6. Sa=ling and Analysis Plan

a. Sa=.1e collection procedures including treasurenent of static water

level evaluation, detection of irteniscible layers, -*e11 evacuation,
sar,ple wit.'xircaral, and in situ or field analyses.

b. SuM1e preservation and handling procedures including sa:mle crontain
rmnt, preservation, and special handling considerations.

c. C: ain-of-oustody nrxedires including descrigtion of sanmle labels

and seals, field Lcglrc3c layout, descriptions of dhain^of-cistody

record, sartgle analysis recuest sheet and 1aLroratory 1ogbock.

d. ?aialytiral procedures, and detection 73mits.

e. Field and 1atxoratory quality assurance/quality control.
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f. Evaluation of the quality of grcund-..ater data, including report:ng
of 1oN and zero concentration values, significant digits, missing
data values, cutliners and units of aeasure.

NOTE: The Satmling and Analysis Plan should be kept at the facility and
therefore available to the inspector upon request.

7. Grosnd--;+Iater Quality Assesamnt P1an:

a. A description of the detection ncrUtoring system.

b. Discassion of hydroaeolcgic conditions at the facility.

c. Samroling and analytical nethods for the hazardcus wastes or
hazardaas waste constituents previously detected at the facility.

d. A description of the evaluation procedures, including the use of
previously gathered grcund-water quality data, the o.mer/ope.rator
will use to m3ke the first determination.

e. Description of the aoproach the o,vner/operator will use to fully
diaracterize rate and extent of contamination migration ( i. e. , test

^ borings, Rathenatical mxleling).

f. Discissicn of the nuccber, Location, and depth of annitoring 4.e11s
the amer/operator will install to define contaminant migration (in
order to define horizontal and .ertical dirmrsions of the contamdnan

C,,, olucre).

c. A description of r:nnitoring well corst_scticn techniques.

h. A schedule of i.mlecrentation of all phases of the assesscrent orogra^-

'rt
Assess;nnt plans should be available at source rnsncers 1 and 2. Assesscrent

plan outlines should be kept at the facility.

!'1 When perfor:cing the field evaluaticn, the enforcerrnnt official(s) will
atte¢pt to fi11 data gaps with otservations.

D. Elermnts of office Evaluation of System Design

1. The enforcemant official should revieN the cs.mer/aperator's charac-

terizatioz of site hydrogeolcgy and aake a dete «'nation whether or

not the o+nzer/cr.erator has collected enough infor:caticn on wh.ic}: to

base the design of a rronitoring program.

a. Pnring and ^e11 logs.

b. Gectedu3ical laboratory test results (e.g., permeability,
ceodheRacal ccnpsites ) .

c. Contractor geotechnical reports.

d. Results of geophysical tests.
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e. Static water 1eve1 data.

f. In situ perrrnability tests (horizontal)

g. In situ per-anability tests (vertical)

E. Conclusions that sho.ild be reached from the technical office evaluation
are:

1. Is the site hydrogeological characterization adequately detailed
to identify preferential contaminant migration pattways?

2. Are the horizontal placerrent, screen lengths and depths of detectic
nnnitoring wells theoretically adequate to incediately detect the
release of hazardous waste constituents from the regulated unit,
and hazard constituents from regulated units subject to 270.14
(c) (iv)?

3. Are the horizontal placenent and screen lengths of assessrent
¢nnitoring wells theoretically adeguate to determine the rate
and extent of migration and chemical ar,ncs_tion of any contaminant
plunms?

4. Can the detection ¢nnitoring systan theoretically differentiate
nearby SWhAJ releases from regulated unit releases? *

5. Are the desicn and construction criteria for detection gra:nd-water
ironitoring wells sufficient to provide lona-term, unbiased sa.-ples
of grosnc-water?

6. Are the desicn and construction criteria for asses&-,ent .;ani=orinc
wells theoretically adeauate to characterize releases of hazardais
waste constituents _°ran the reculated unit(s), and hazarda:s
constituents in the case of a regulated unit sub.Jecc to 270.14

rN? (c)(iv)?

e 7. Is the sanpl-za and analysis plan t';eoretica:ly adecuate to provi.ce
accurate and precise grumd-water quality data?

8. Are groind-i.ater auality data presented in a rtanner that per:ro s
an assessaent of their significance?

9. Is the statistical aethod used consistent with the regulatory
re3uirecrnnt?

10. Is the assessRent plan or outline theoretically adequate to percdt
deternri.natirn of the chendcal ccceposition, and rate and extent of
migration of a release from the rec,ulated unit(s), and to differ-
entiate that cc:ntananaticn from any originating fran SWMJs?

* Where it is not passible to differentiate i.e., where SY&TJs and rec,u-

Iated units are very clcse together, any releases •«aul.d be addressed
under 265 assessment rmnitoring or an analogens reauireirents under a
3008(h) order.
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Section II. Field Evaluation and Verification Preparation

Prior to performing the field evaluation coaFonent, it is necessary for
the evaluation team to camlete a number of preliminary tasks. These tasks
include:

1. Cevelccment of a site safety plan for the field evaluation.
Prior to arriving at the facility, the field evaluation team
oersonnel shaild have determined the level of protection, decvntaar-
ination procedures, and other safety precautions necessary.

2. All evaluation team personnel shculd have credentials or ident-
ification that describe their federal or state agency affiliation.

3. The follaving equignent is recacmended to ccnduct the field
evaluation:

° baind field noteL-ccX
° catrera
° podcet calailator
watdl with sweep second hand (or stw watch)

° cocmass
weighted tap_e :ceasure and water indicator (sade of inert aterial) ,
or electronic interface probe to reasure stazil c water 1evels and

° total depth of monitoring wells and detect inmdseible laversa
° deicnized water, hexane (or laboratory strength cleaner), and

tT
sterile, disposaable paper t:,,,res or gauze for decontami..^aL.,rn of

tape ;ceasure or orobe.
° sam.1inc equiaLrent, e.c., tailer (irade of inert material), Rnno-

fi.lacrent line, orcrerly cleaned.
° all apprmriate forms, e.g., Gha1n-of-ClstCdy

' safety eT.tionns-rc

4. Deter.:d.nation of whether or not sarmles will be collected. After

'V the tecuLi.cal evaluation of the gramd-water rtcnitoring system is

cacnleted, the utility of extensive sairnling by the evaluating team^
can be ascertained.

SaRC1es shaald be taken when c--ntaminaticn is obse_r ved or suspected.

The team should develop a project plan prior to entry and nay use

facility's sammling equilarent if it is foand to be adeauate.

Inspec..ion personnel should do appropriate field analyses (pH,

specific ecndictance, tertperature) with their aAm portable field

ewi=rent to verify results of facility determinations. The saimles

wi11 be analyzed to assess the cveratiai of the monitoring system

and analytical orocedures utilized by the facility.
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Section III. Field Evaluation and Verification Activities

The folla.oing elerents of the grcund-water rtnnitoring system design should
be verified in the field:

• location of reaulated units
° num}rs and location of mcnitoring we1ls or clusters
° spacing of ccnnitoring wells or clusters
° static water level neasureRents (where deei:ed necessary)
° well elevations, physical condition, labeling (where deemed necessary

The follo+ring e1ements of the groumd-water mczitoring system design and
operation should be verified and evaluated:

° deter,anatirn of the presence, where appropriate, of light and dense

phase imadscible layers (where deemed necessary)
° sa.mple collection, preservaticn, and handling procedures, iccpleren-
taticn of the sarmling and analysis plan

° deter.nination of total well depths
° surficial well construction
° aeneral site conditions
° site sketch

The office evaluaticn c=nc.^nent identifies deficiencies in the design of

gromd-water acnitorina systems, either detection or assessment. The field

evaluation and verification c=mnent of a CbE serves a dual purpose. It first

identifies discrepencies bet•.,,*---n system design as presented and constructed.

?s Secondly, the field co:=nent of the CME is an evaluation of system cperaticn

and an cpportur.ity to collect data necessary to draw conclusions alxut the

adecuacy of the grcund-water .;nnitoring Drogram (detection or asses&-Lent),

e.g., a reassessnant of site hydrogeological characterization using direct
and/or indirect tedlnicues. The ro11o.Jing are key corsideraticns in caidacti:g

the field evaluation.

A. vXunber and Location of ?bnitorina Wells

Curing the evaluation, the evaluation team should verify that the total

^ number of %s 17s that are described in the assesscent plan aitline or plan are

found in the field, and that all wells are adeguately naintained. Approxinate

locations of eav+i well shculd be field chedced against those nresented on site

maps in the o++ner/cperator's Part B pernd.t application.

To accamlish this, the distance tets,een we11s and other features :cay be

acairately measured using a surveyor's chain, while other aeasurenents may be

approxinated either by pacing or visual inspection in the case of closely-spaced

we11s. (Note any scale on the a,«ner/cFerator's site nap, if applicable, and

measure using an engineer's scale).
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Facilities under detettion monitoring rtust have a sufficient number of
wells to identify the presence of a release of contaminants from the hazardous
waste rtenageaent area. IIp3radient wells should be positioned so that they are
not affected by the faciLtty's cperations and provide badcgrwnd grcund-water
quality data. Areas of 1aa or variable hydraulic gradient and/or uP3radient
sources of contamination are c;xncnn in parts of the czuntry and can pose proble,rs
in establishing the upgradient quality of ground-water. In those situations,
the emhasis of the field work should be deteresdning whether a release has
cccurred. Dcwngradient wells rtust be located along the edge of the waste
rrtanagement area so that the avner/operator can immediately detect leakage
(refer to TEGD for detail). Other wells located within the facility tzundsries
should be identified on a facility ccap.

B. Assessment Mcni.toring

A facility in assessment imnitoring will have additional well clusters
located do.mgradient from the waste unit or along contaminant migration pathways
that va*y from grcund-water flow direction to define the cvntand.nant carncentratic
and plur,e configuration. Each well cluster may have several we11s, each screened
at varicus intervals to nrovide the vertical extent of miaraticn.

The evaluation team should verify the locations and vertical sampling
intervals of assessment wells or clusters. -

C. Static Water Level Elevation

The inspector should detertcdne, for each well, the deotl to standing'.ater.
2".easurer.ents are taken from reference point on the well casina dawn to the
static «ater Level. Measureirents :cust be accurate to + 0.01 foot. It is

° rec--v¢cended that Levels be recorded using electronic s3mdiR4 devices of M-sccpe,
ct,ler.vise a stainless steel (or other inert 7aterial) measuring tape with a
weighted end may be used. The tane is coated for the last foot with awater

.^ indicatcr and louered into the +rater a few tenths of a foot and the nearest .01

foot at the ;ceasuring point recorded. The depth to water is obtained by subtrac-

ting the wetted length from the nearest foot reading at the measuring point.

bleasurecrnnts are generally recorded in hundredths of feet. 'Ib convert
from inches to feet:

inches x 0.0833 = feet

Should the cwner/cperator's Sa:mling and Analysis Plan, waste analysis or histor=

data indicate the presence of light or dense phase innbscible layers, an interfac

probe should be used to register the top of the organic layer, and establish
the thidmess of the iamo.scible layer overlying the orc,anic/water interface.

Dense phase immiscible layers an be measured by lower_ng the interface probe

to the b:Jttan of the well. where the probe registers the location of an orgnic/

water interface.

NUTE: fhgineering chain tapes are usually graduated to the nearest 0.01 foot
for the first foot only.
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D. Sacp1e Collection

Sart-ple collection sho.ild be divided into three phases:

1. Sampling of light/dense phase immi.scibles (where necessary),

2. Well evacuation, and

3. Sanple withdrawal.

Depending on the waste characteristics, the a•mer/operator's Sampling and

Analysis Plan may not have provisions for sampLing of light/dense phase icrnro.s-

cibles. Where light and/or dense phase imrtri.scibles are present, the o.mer/

operator rtust obtain discrete sa¢ples of them. The well shculd be designed to

capture light phase inmd.scibles "floating" at specific screened intervals, and

to collect "sinkers" within dense phase sampLing cups at the bottocn of the

well.

° Sairnling of Light Phase Imad.scibles (May not be applicsble to the

!^* facility)

Sar.pling for licht imca.scible fractions r.ust precede well evacuation. A

bottcm filling _°luorocarbon resin or stainless steel 316, 304 or 2205 bailer

should be ladered to the nredatermmi.ned levels for collection. Care ¢ust be taker.

to avoid actions which :cay disturb the interface bet«een the organic and aquecus

phases. Plastic sheets shculd be laid ait next to the well to protect from

surface Mntaird.nants when the hailer is being assecrbled.

° Sarnlincr of Dense ?hase Inmd.scibles (May not be appLcable to

the facility)

Collection of dense onase ittmdscibles shculd be done before well evacaation.

r^ither a clean pcsitive gas displace.mAnt bladder pucm or bottom filling fluor„

carLron resin or stainless steel 316, 304 or 2205 bailer is lcwered gently to

Fy collect a discrete sample from the bottom dense phase satmlina aip. Any nntions

that agitate the standing water shculd be restricted. Puaping rates shoald be

C^% kept to 100 ml/min or less to avoid turbulence.

° Well Evacuation

The a.mer/cperator msst reimve standing water from the well and filter

pacic to obtain a representative foraatiai sample. Important poin+s to consider

during evacuation are:

1. All well evacuatiaz naterials entering the well slxuld be ccnncsed

of inert or refractory m3terials (i.e., fluorocarbon resins or

stainless steel 316, 304 or 2205).
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2. Note the type of purging eauipccent used. Peristaltic puRps, cas-
lift pums, centrifugal purps and venturi puRps may increase w1a-
tilization and cause high pressuie differentials that can result
in fluctuations in nany analytical parameters, but are acceptable
for purcring provided that sufficient time be a1loNed for water to
stabilize prior to sacruling.

3. Nondedicated sacmm]ing ecuipment must be thorczughly deccntami.nated,
cleaned, and rinsed between wells. This is especially inrxortant
where interface probes are used to detect visccus organics.

4. Sampling personnel should wear clean gloves during all purging and
sanpling activities.

5. Disc*iarge rate shculd be acr.irately measured.

6. Lcw yielding wells should be evacuated to practical dryness (some
water nay renain be1ow the pucm intake or from discharce lines
not eq+,; pped with check valves).

7. High yielding wells shculd have a minimim of three casing vol.urres
removed prior to samoling or that ouantity sufficient to reRove
stagnant water from the well and filter pac'c.

S. rielLs shcuLd be protected from surface contaccdnants entering during
evaciation and sa¢pling.

r 9. The following table aay be helpful in deter-cining the volume of
water contained in a one-fcct casing se^-tion:

ID ( ir.c^.es ) Crallcns yetric

IN 0.5 0.01 37.8 ml
0.75 0.02 75.8 ml
L.00 0.04 15.5 c1
1.25 0.06 22.7 c1
1.50 0.09 34.09 cl
2.00 0.16 60.61 c1
3.00 0.37 1.40 liter
4 0.65 2.46 liter
6 1.47 5.56 L'tter
8 2.61 9.89 liter

10 4.08 15.45 liter

10. Al]. grcund-water evacuated fran a well which is suspected of being
hazardcus should be prcperly nanaged.

To obtain the total vo1urm of water asitained in the well, si:snly rcult_p1y
by the height (in feet) of the water coluan. It icay be necessary to .erify the
diameter of the well casing.
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E. Sarrple Withdrawal

The inspector should lock for any sanpling technique that nay result in
the orocurenent of a contarto.nated or otherwise altered saimle. The follosing
points shoild be kept in ad.nd during sanpling:

1. Sacpling devices should be cr,^x.sed of fluorocarbcn resins or
stainless 304, 316 or 2205.

2. idtere dedicated purps are not used, pLrp eq,; p:nent and probes
nust be thoroughly cleaned bet*.een wells. Fauiprmnt should first
be wiped to recn.-- excess contano.nants and to i¢prove cleaning
efficiency. Subsequent cleaning procedures should entail:

When Inorganic Constituents are Suspected:

0.1N HCL or FN03 rinse
Distilled or deionized water rinse

When Organic Constituents are Suspected:

D7onphoephate detercent wash
TaD water rinse

Distilled water rinse
Acetor.e rinse
nexane rinse
Adecuate drying t:..e

N. 3. P+rcning rates should not exceed 100 ra1/nd.n when sa^pling for wlati_
and pH. FLic;:er purnina rates are acceotsble for other pararreters.

ri

4. Positive gas disnlace:rent bladder pLz;ns shazld be operated in a
continuous ccenner so that they do not oroduce oulsatine samples
that are aerated in the return tube or upon disclarge.y

N 5. (aiedc valves shccil.d be designed and inspected to assure that fouling

Cr'
proble¢s do not reduce delivery capabilities or result in aeration
of the sa=1e.

6. Sanpling equianent (especially bailers) should ne.er be dropped
into the well as this will cause degassing of the water on iarxct.

7. The bailer's ccntents should be transferred to a suitable saRple
container in a way that will aoaimize agitation and aeration. *

* Filling the VOA containers from the bottan of the bailer causes less
turbulence than pcuring its contents from the top. It is reccauended,
therefore, to fill the ccntainers fran the bottom of the bailer whenever
possible.
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8. Samples should not be ccaposited in one large container and
later transferred to others.

9. Clean sampling equiprent should not be placed directly on the

ground or other contand.nated surfaces prior to insertion into '.eLLs.

10. Sampling in 1cw yielding wells should be performed as scon as there
is encugh water present to collect the satcple.

11. Volatile paranr!ters should be collected first.

12. Probes used for in situ analyses should not be inserted into

sacrple containers.

F. In Situ or Field Analyses

Physically and chsni.cally labile parameters ;tust be tested either in the
borehole using a probe ( in situ ) or iaacediately upon withdrawal using a field

test kit.
rar

1. Analyses aeast be per`orred both after well evacsaticn and saimle

collection.

2. Pti e1d inst-ucrents shculd be calibrated according to nanufacturer's

^ snecifications and be consistent with S4-846 (Test ynthoc's for

Evaluating Solid 'riaste-PhysiraL/Chetri.ral Methods )

^ G. Sample Preservation and Fandli.^.g

Samples must be contained and preserved by aooroved ¢e_.'Zods to aaintain

the integrit_v of the sar=1e. Inprmer oreservation and handling my alter

s°1 pa_rameter levels in the sacmle. Key points to note c'urina the inspection

inclLde:

1. ?rocured sacmles shculd be transferred directly into the container

specifically orepared for that given parameter or set of ccnr.sati.ble
0` paraceters (e.g., dissolved rtetals). Samples should not be ocmDosit

into a axtztin container to be suYseauently split in the laboratozy.

2. Samples shoald be collected in a aanner that minimizes turbi].ence

and agitation.

3. Volatile 0rg3nics Analysis (VOA) vial s'nould be posred so that it

ocerflo+rs leaving no headspace or bubbles in the vial. Its cap shca:

be lined with a fluorocarlon resin.

4. Samples for ae:tals analysis can be collected in polyethylene contain

with polypropylene caps, or in glass bottles with fluorocarbon resir.

lined cans.
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5. Sartnles for organic analysis should be collected in glass bottles
with fluorocarbon resin.

4. Special Handling Considerations

° Orcanics

1. Sar,nles must not be filtered.

2. Sa=les nust not be transferred fran one container to another.

° hSetals

1. Sazmles collected for rretals analysis should be split into two
sanples. Cne portion filtered thrwgh a 0.45 u filter for dissolved
rtmtals and the second portion renaining unfiltered for total [retals
analysis. Sa¢ples should be filtered as soon as passible to adnimtz,
the itcnacts of pH and Fh changes.

2. 3oth sacrroles should be preserved with nitric acid to pH <2.

The recxacended procec3.ires for sanpling and prese_*vaticn are presented in
^_`able 1.

F.^
T_. Shiality Pssurance/Ouality Control

nra

'Ib ensure the reliability of field-generated data, the czm.er/aDerator's
Sar,nling and ?na?ysis Plan shwld incozcorate the use of trip and equip7ent
blanks durina sanmlina to verify that sa=1e collection and handling processes
have not affected the guality of the field sar,nles. Field verification of
cn:ality control procedares will include:

1. The use of trip and equigmnt blanks.
ra^

-'TM-ip blanks: Used to deterndne if contam.ination was introduced
-- fran t:e sa=le containers t,u-cuch no „ 1 handling.

N -SzuipnQnt blanks : Used to determc:e if contandna`on ¢ay be a
result of icmraoer cleaning.

CY%

2. Calibration of acnitorina and sairpling equipae..nt.

3. Prcaer deeontaminaticn and cleaning of ncndedicated eauignent.

J. CU%ain-of-<listody Procedures

Field .Erification of the avner/ooerator's c'zain-of-custo3y procedures
will contain the follcwing eler-ents:

1. Sa=1e labels for prcper identification.
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' Reccmnended Maxinum 11x:%Iu1,Ut1

Parameter Containerb Preservative Ilolding Time 1lnalysis

Indicators of Ground-Water Contamination c

pH T,P,G Field determinel None 25 ml

Specific conductance T,P,G Field detennined Ncxie 100 ml

'1C)C G. teflon-lined Cool 4°C, IK:1 to

cap pq <2 20 days 4 x 15 ml

'IOX G. amber, Teflon- Cool 4°C, add I ml
lined cap of 1.1M sodium sulfite 7 days 4 x 15 ml

Ground-Water Qual it:y Character istics

Chloride T,P,G 4°C 28 days 50 ml

Iron T, P Field Acidified 6 months 200 ml

Manganese to p1l (2 with tIN03
Sodium

Phenols G 4°C/112SO4 to p1l <2 20 days 500 ml

Sulfate T,P,G Cool, 4°C 20 clays 50 ml

EPA Interim f7rinking Water Characteristics

Arsenic T,P Total Metals 6 months 1,000 ml =
flar.ium F'teld acidified to
Cadmium pIt <2 with IIW)3
Chraniun 6 mont-hs 11000 ml
lpad T)issolved Me ta l s
Mercury 1. Field filtration
Selenium (0.45 micron)
Silver Dark nottle 2. Acidify to plt <2

with IINC)3

Fluoride T,P Field acidified to
p1l <2 with IIN03 20 days 300 ml

Nitrate T,P,G 4°C/112904 to p1l <2 14 days 1t 000 ml.

^^ f,216L 7^ 1 ?,6



Recronumnded Maxinann Recpiired for
Paraneter Containerb Preservative Iblding Time Analysis

l:ndrin T,G Cool, 4°C 7 days 2,000
l.indane
Me thoxydr lor
'Ibxaphene
2,4,D
2,4,5 '1'P Silvex

Radium P,G Field acidified to 6 npnths 1 gallon
Gross Alpha i11 <2 with IIN03

Gross Beta

Coliform bacteria PP, G(sterilized) Cool, 4°C 6 hours 200 ml

Other Ground-Water C1iar,acteristics of Interest

Cyanide P,G Cool, 4°C, Na011 to 14 days 500 ml
pit >12

Oil arid Grease G only Cool, 4°C 112S04 to 28 days 100 ml
pit <2

Semi.volatile, T,G Oool, 4°C 14 days 60 ml

nonvolatile organics

Volatiles G,T-lined Cool., 4°C 14 days 60 ml

aRefer.ences: Test Methods for L•'va luatir Solid Waste - 19iysical/Chemical MeUrods , SW-846
(2nd edx tlon, 1982
Methods for Chemical Analysis of Water and Was tes, I:PA- 600/4-79-020
Standard Methods for the Bxvninaticxi of Water and Wastewater, 16th edition (1985).

bContainer Types:

P = Plastic (polyethylene)
G = Glass
T = 'Peflon
PP = Iblypropylene

Rlased on the requirements for detection nnnitoritig (§265.93), the a+ner/operator mast collect

a saf ,ient volume of grwnd-water to allcrw for the artii' •:i.s of faar separate replicates.

r
to
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2. s3cmle seals to ensure integrity of the collected saccples until
they are recoened.

3. Field logbook to record grwnd-water Ronitoring program irsoraation.

4. Chaiz-of-custaiy record to trad'c satmle possession.

K. Sa=1e Labeis

ideally, saro1e labels sho.ild contain the follaaing infor.;ation:

1. SanpLe identification ntmber (nandatory ).

2. Name of collector.

3. Cate and ticm of collection.

4. ;bnitoring well.
.^, .

5. Faraareter(s) reguested.
.-,

L. Samie Sea1s

Sea's ^ay be immrtant in the event that sarrnles 1eave the o.rner/ "
qxrator's ij=ediate control `hrcugh sh.ir.aent to Lamratoty. Sea1s

^T thus orovide assurance that satmles have not been disturbed or tz=ered
with.

M. Fie1d Logbccc

if An ^7wner/operator or the individual designated to perfor-..: gra:nd-
^ water ccnnitoring cperations sncuLd keen an up-tc-date field 1cctcclc •.+hi.ch

doautrenrs the follo.ring:

1. Identification of well
2. we11 depth
3. Static water level deoth and creasurerrent tecuLi.que
4. Presence of ittacdscible Layers and detection crettxod.
5. We11 yield - hich or 1ow
6. Co17.ection aethod for .inttd.scible layers and smm1e identificaticn

ntuntx+ss
7. P3e11 evacaaticn procechire/equipTent
8. Sairple wit.hdrawal procera.ire/eqii.ptmnt
9. Date and time of collection
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N.

r-3

ne

r^

10. Well sa=ling sequence
11. Tyoes of sartple containers used and sairple identification

numbers
12. Preservative(s) used
13. Pararteters requested for analysis
14. Field analysis data and rtethod(s)
15. Satcple distriLution and transporter
16. Field ofservations on sacipling event
17. Nane of collector

N. Qzain-of-Gistody Record

To establish the doannentaticn necessary to trace sanple possession
from time of collection, a ahain-of-cvstody record shoul.d be filled an
and accorpany every saimle. The record shoald contain the following type
of inforaation:

1. Sanple nsnber
2. Signature of collector
3. L`ate and time of collection
4. Samnle type (e.g., ground-water, in¢niscible layer)
5. Identificaticci of well
6. Nur,ber of containers
7. 2ar=lreters recuested for analvsis
8. Sicnature of person(s) involved in the c'iain of assession
9. Inclusive date of cossessicn

0. Total Well cepth

Durina well. evacuation and/or ourging, the total well deotz should
be verified for each e11 in the ^;rxiitoring system. it is _eeac¢canded
that the use of scundina devices or weighted stainless steel r,easuring
tape be used in the event the ve11 cannot be cur,ned or bailed to dryness.
Measurerents are taken fran the too of the well casing and s'nculd be
accurate to + 0.01 foot.

P. SYurficial Well Inspection

Visual inspecticn of surfici.al well construction and cond.iticn will

aid in deterrtu.ning the adequacy of the cwner/cperator gramd-water
rtonitoring systen design. Ittmr`ant considerations include:
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1. Wells adequately Raintained (not overcrrown by vecetaticn or
impaired by neglect or misuse), and properly labeled

2. Wells protected and secured with steel protective can and lock

3. Wells sealed nrope_r1y at surface to prevent surface contantinants
from entering the ^,e11

4. Casing naterial

5. Top of casing elevation

6. Turbidity of collected sacples

Q. Field Obeervations

while in the field it is irrportar:t to record as ;rany observations as
p:)ssibLe. Site characteristics shculd include:

1. 2bpogranhic relief - Lay of the land, slcces etc.

2. Water Bo:^9ies - Direction and distance to streams, rivers, pmds,

lakes, estuaries, ocean, etc.

3. Surface Features - Soil type, rock aitcr=s, 1eac,.ate surface.

seeps, dCtiR^T_nt vegetation types, if aDD11Cc'`.L]le.

Ns

4. ?Ia-Yiade ceatares (particularly ones af£ect-ng hydrogeology) -

*iearhy industrial wells, drainage ditches, undergra:nd ccnduits

and drains, i.uaocundirents, also note area water sunoly sources.

R. Site S',cetch

A rtap of the site shaald be available to the inspector from the Part B

permit apolication aaterials. If a ccay of the site aap is not avai.lable

0% at the t^ of the field inspection, the inspector shaild sketch the

facility. The sketch shculd include:

1. Incation of regulated units

2. Location of v.e11s

3. Loc3tiaz of zajor Y.uildings and important surface features
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4. Drainage pattern and grcvnd-water flae direction

5. Locaticn of drains and seepage areas

6. Yorth arrcav and rough scale

Section IV. Sazmling and Analysis

When the amer/cFerator's gramd-i.eter m:nitoring systan design has
been deternined to be satisfactory, sukse3uent C,%Es focus on system
neration and, therefore, may invoLve sacmling and analysis of grcamd-
water sa¢nles collected at the facility. If the o,rner/operator sa:cple
preparation procedures are deened inconsistent with EPA-aporoved nrnthods,
the inspector shculd re3uest that the awmer/operator saxT1e according to
recaracended procedures described in Section 3.2.3 in addition to the
methods etployed by the owaer/operator, with the sanple results analyzed
and cc,npared. Pdditionally, the inspector shaild send a duplicate (split)
sarole, collected and prepared using PA-aoproved rreth^ds, to the enforce-
ment authority's latoratory for analysis.

Section V. Conclusions and Rec-.sacendations

Has the cwr:er/cperator ade?uately characterized site hydroc-poloay?

Is the detection arnnitoring systen adeauately designed and const_^icted
to i^diately detect any contanri,rant release from t'^e reculated urLi.t(s)

pA and differentiate where pG;sible, such releases fran nearty ShMJ releases?

^ w Are the procedures used to rtake a first deternri-iatton of contamination
adecuate?

is the caeratien of the arcund-water :mnitorina systen ada3uate to per:;d_t
immediate detec'ica of a release of c:ontandnants from hazardcus v,este

N managecrent areas?

CY` Do the assessment monitoring•wells, gioen site hydrogeolcgic crnditicas,
define the extent and concentration of centaninaticn in the horizontal
and %ertical planes?

Are the assesac•ent monitoring wells adeguately designed and ccnstsucted?
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Are the sampling and analysis procedures adequate to provide renresentative
saamles of groand-rater in the uppertrost aquifer?

Do the procedures used for evaluation of assessment monitoring data
result in determinations of the rate of migration, extent of migratica,
and hazardcus weste constituent oomposition of the contaRri.nant p1unQ?

Are the data collected at sufficient duration and frequency to adequately
deteradne the rate of migration?

Is the schedule of implementation adequate?

Is the o.vner/cperator's assessment cron_itoring plan adeauate?

If the <wmer/ooerator had to imolement his assessment monitorina plan,
was it inplemented satisfactorily?

r1' Based on the results of the evaluaticn, deficiencies in netwnrk desian,
infornaticn ,caps, and operational inadequacies can be clearly identified and
listed. In order to assist the variczus enforcerent authorities involved in
bringing the facility into ccrmliance, the deficiencies may be categorized into
¢ajor or minor areas of ncncamliance. Major deficiencies c.culd inwlve short-
ccrto.ngs in net*ork design or gross inadeauacies in saicnling and/or analysis
that c.culd se_ricusly imaair detecticn or assessznent ¢onitoring functions.
'ainor deficiencies, thcuah important, may not necessitate case de,,nalcpme-rit, but
rather issuance of deficiency notices to bring ahut desired changes. Based on
c°.s^clusions gained from the CME, the evaluation team ;cem3.ers shculd cle3rly
define the recarcn?nc'ations. These rea=RCencations will thus provide apprcpriate

^ guidance toeard obtaining more inforaation that may be reauired for admo.nistrati
or judici.al action.

^+i

ON
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APPE^`tDIX A

CCMpR=NSIVE GRCtJNII-WATER MONITORING E`TALLRITICN 4,Z'WSi-^,.z'i

The follaving c.vrksheets have been designed to assist the enforcerent
officer/technical reviewer in evaluating the grcund-water :ronitaring systan an
ewner/cperator uses to mllect and analyze saaoles of grcund water. The foc3s
of the woorksheets is technical adequac.y as it relates to obtair.ing and analyzinc
representative sanmles of gra.md water. The basis of the worksheets is the
final RCRA Grcund Water Monitoring Technical Enforcement Guidance Dceurc-ent
which describes in detail the aspects of gra.md-,ater rtxnitoring wfiich EPA
deems essential to reet the goals of RCRA.

Appendix A is not a regulatory checklist. Specific technical deficiencies
in the cronitoring systen can, however, be related to the regulations as illustr:
in Figure 4.3 taken from the RCRA Gramd=,later Monitoring Ccemliance Order Guide
(CCG) (included at the end of the appendix). The enforcerent officer, in
deceloping an enforceimnt order, shculd relate the technical assessimnt "from
the worksheets to the regulaticns using figure 4.3 from the C..C- as a guide.

ss*

S^.

IN

0^

1. Office Evaluation - TechcLi.ca]. Evaluation of the Desicn of the Ground-
water NScnitoring Syste*.n

A. Revie+r of relevant doauccents:

1. what doamients were obtained prior to conducting the irspecticn:

a. RC2A Part A cermt application? (YIN)
b. RCRA Part 3 oerndt application?

_
(Y/:I)

c. Corresponde.^ce bet.Veen :.he a.mer/cperator and ^
aporcariate agencies or citizen's grosps? (Y/*t)

d. Previcusly conducted facility inspection recorts? (Y/N)
e. Facility's ccntractor reports? (Y/N)
f. Regional hxasogeologic, geologic, or soil recorts? (Y/*t)
g. The facility's Saitnling and Analysis Plan? (Y/N) _
h. Grwnd-water Assesscr_nt Prcgram Cutline (or Plan,

if the facility is in assessment cmnitoring)? (Y/N)
i. Other (specify)

B. Evaluation of the Owner/Ooerator's F4ydrogeologic ?ssess:rent:

1. Did the a.mer/aperator use the follcwing direct techniques in the
hydrcgeologic assesscent:

a. Logs of the soil L^orings/rodc corinas (docmpanted

by a professional ge-ologist, soil scientist, or
geotechnical ecx}ineer)? (Y/N) _

b. Materials tests (e.g., grain size analyses,
standard penetraticn tests, etc.)? (Y/N) _

c. Pi.es.cneter installation for water level masure-
ments atdifferent depths? (YIN)

d. Slug tests? (Y/N) _
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e. Pimp tests?
f. GecdZec:dcal analyses of soil sa:rnles?
g. Other (specify) (e.a., hydrochemical diagrama

and wash analysis)

(Y/N) _
(Y/N)

2. Did the o.aner/operator use the follo.ving indirect techniques
to supplenent direct techniques data:

,"tp

f44

^

vi_1

^

a. Gemhysical well Locs? (Y/N)
b. Tracer studies? (YIN)
c. Resistivity and/or electraragnetic concuctance? (Y/N) -
d. Seisrtdc Survey? (Y/N)
e. Hydraulic conductivity aeasure:rents of cores? (Y/N)
if. Aerial photography? (Y/N) `
g. Grcund penetrating radar? (Y/N)
h. Other (specify)

3. Did the a4mer/cperator doctun'nt and present the raw data frcm
the site hydroceologic assessment? (Y/N)

4. Did the owner/operator doamnnt mthods (criteria)
used to correlate and analyze the infor¢ation? (Y/N)

5. Did the cwr.er/cperator prepare the `o1lo.ring:

a. Narrative descrioticn of aeolagy? (Y/N) _
b. Geolocic cross secticns? (YIN) _
c. Geolocac and soil aacs? (Y/N) _

d. 2oring/corinc loas? (Y/N) _
e. St_-ucture wntcur rtaps of the differing water

bearing zones and confining layer? (Y/N) _
f. Narrative descriptica and calo.ilation of groind-

o.ater flous? (Y/N) _
g. *4ater table/potentiarntric rcap? (Y/N)
it. Hydrologic cross sections? (Y/N) _

6. Did the o.rner/cperator cbtain a regional crap of
the area and delineate the facility? (Y/N) _

If yes, dces this ccap i.llustrate:

_a. Surficial geolocy Eeatures? (YIN)
b. Streaas, rivers, lakes, or wetlands near the

facility? (Y/N) _
c. Dischargi.ng or recharei.ng wells near the facility? (Y/N) _
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7. Did the amer/operator obtain a regioral
-
hydro--

c,eologic map7

If yes, does this hydreceolocd.c nap indicate:

a. Major areas of recharae/disc'iarge?
b. Regicnal gro.uid-,,.ater flow direction?
c. Fbtentiaretric ccntours whic^h are consistent

with crserved water 1ele1 elevations?

8. Did the a.ner/cperator prea3re a facility site irap?

If yes, does the site rrap show:

a. Regulated units of the facility (e.g., landfill
areas, irpa:ndtrents)7

b. Any seeos, springs, streams, prnds, or wEtlands7
c. Locatica of monitoring wells, soil borincs, or

test pits?
d. Fzw many regulated units does the facility have7

If „nre t,'ian one recalated im.it then,
o^es the waste cranagetrent area enccimass all
regulated mits7

^. :. Cr
o is a waste Ranagenent area deLineated for each

regulated unit?

C. Ctaracterizaticn of Subsurface Geology of Site

1. Soil toring/test pit program:
f1d

a. Were the soil borir.cs/test oits per°_or-ed under
the supervision of a qualified professional?

;y b. Did the awner/cpe.rator provide dccm-entation
for selecting the spacing for boringa7

c. Atire the borings drilled to the depth of the
first coafiaina unit below the uccerrccst zune
of saturation or ten feet into bedrodc?

d. Indicate the aethcd(s) of drilling:
o kiger (hollad or solid stem)
o 4.xi rotary
o Reverse rotary
o Cable tcol
o JettitY3
o Other (specify)

e. Were ccrstiasaas sanple oa rings taken?

(Y/N)

_(YIN)
(YIN)

(Y/N)

(YIN)

(Y/N)
(Y/N)

(YIN)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(YIN).

(YIN)
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f. How were the sarmles obtained (checked aethod[s])
o Split spoon
o Shelby tube, or sindlar
o RQck coring
o Ditch sanpling
o Other (exolain)

g

h.

i.

Rare the contiraicus sanple mrings logged by a
qualified professional in geology? (Y/N)
Does the field boring 1og include the follcwing
inforaatton:
o Hole nerm/numbeid (Y/N)
o Date started and finished? (Y/N)
o Driller's naa--?

_
(Y/N)

o Hole location (i.e., ¢an and elevation)?
_

(YIN)
o Drill rig type and bit/auger size?

_
(YIN)

o Gross petrography (e.g., rodc type) of -
each geologic unit? (YIN)

o Gross rtd.neralogy of each geologic unit? (YIN)
o Gross structural interoretaticn of each

_

geologic unit and structural features
(e.g., fractures, gcvge caterial, soluticn
c'annels, turied streaccs or valleys, identifi-
cation of deasiticnal ,:aterial)?

o Decelcpment of soil zones and vertical extent
and descripticn of soil type? (Y/N)

o Depth of water bearing unit(s) and vertical
_

extent of each? (Y/N)
o Depth and reason for ter;cdnation of borehole? (Y/N) _
o Depth and Lccation of any cc,ntaminant encaante_red

in borehole? (YIN)
o Sample lccaticn/number?

_
(YIN)

o Percent saLrple recovery? (YIN)
o Narrative descriptions of:

_

-- Geologi.c observations? (Y/N) _
- Drilling observations? _(YIN)

Were the folla.r_ng analytical tests perfornred
on the core saanles:
o Mi.neralo4y (e.g., na=csrAic tests and x-ray

diffraction)? _(YIN)
o Petrocsaphic analysis:

- degree of crystallinity and cenentatica of
¢atrix? _(YIN)

- degree of sorting, size fraction (i.e.,
sievirrj), textural variaticns? (Y/N) _
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- rock type(s)? (Y/N)
- soil type? (YIN)
- approxirate tu11c geocheristzy? (Y/N)
- existence of ad.crostructures that cray effect
or indicate fluid fla.r? (Y/N)

o Falling head tests? (YIN)
o Static head tests? (Y/N) -
o Settling creasurenents? (Y/N)

_

o Centrifuge tests? (Y/N) --
o Coluim drawings? (YIN)

lk?

S')

^

r.

«

fy1

dS%

D Verificaticn of subsurface geologi.cal data

1. Has the cwner/axrator used indirect gecohysical rtethods
to supplecrent geolcgi.cal mnditicns betNeen borehole
locations? (YIN)

2. Do the aurber of borincs and analytical data indicate -
that the o^.,nfining layer disalays a lcw encuah
pezrreabili.ty to iimede the nd gration of crontana,nants to
any stratigraphically lczaer water-bearing units? (YIN)

3. Is the confining layer laterally contila;ous across -
the entire site? (v/N)

4. Did the cwner/coe_-ator consider the ciani.cal

_

ccrtraatibility of the site-s,:ecific 1.raste types and
the c,eologic aaterials of the oonfining layer? (YIN)

5. Did the geologic assessrn-ant address or provide -
means for resoluti.on of any inforaiat?cn c,aps of
geologic data? (Y/N)

6. Do the laboratorv data corrcborate the field -
data for petrxranhy? (Y/N)

7. Co the laboratcrv data corrolorate the field -
data for rd reralocy and subsurface ceccheadstry? (Y/N)

8resentation of geologic data

1. Did the cwner/merator present geologic cross
sectiais of the site? (Y/N)

2, Do cross secticns: -
a. identify the types and characteristics of

the geologic naterials present? (YIN)
b. define the contact zones between different -

geologic rtaterials?
c. note the zones of high peareability or

fracture? (YIN)
d. give detailed borehole infor-raticn including:

_

o location of tzorehole? (YIN)
o depth of teraid.naticn?

_

(YIN)
o location of screen (if applicable)?

_
(YIN)

odepth of zone(s) of saturation?
_

(YIN)
o Lac}cfi11 procedure?

_
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3. Did the cwner/merator orovide a to~cgraphic aap
which was constructed by a licensed surveyor? (YIN)

4. Does the tcgogra_onic aap provide: -
a. contairs at a zaX.ncim intersal of tz.A-feet? (Y/N)
b. locations and illustrations of ¢an-nade

features (e.g., parking lots, factory
baildings, drainage ditches, storm drains,
pipelines, etc.)? (Y/*i)

c. descriptions of nearby water bodies?
_

(Y/N)
d. descriptions of off-site wells?

_

(YIN)
e. site boundaries?

_
(YIN)

if. individual RCFA units? (Y/N)
g. delineation of the waste Raruge:rent area(s)? (Y/N)
h. ;%e1l and boring locations?

_

(YIN)
5. Did the czaner/axrator provide an aerial Fhoto-

graph depicting the site and adjacent off-site
Eeatures? (YIN)

6. Does the photograph clearly sh,a•i surface water -
bodies, adjacent muLicipalities, and residences
and are these clearly labelled? (Y/N)

Identification of Grcas.d-Water r^lavpaths

1. Gra.ind-rater f1ow d'trection

a. was the ,.e11 casing hei(Jht 7masured by a Licensed
surveyor to the nearest 0.01 feet? (Y/N) _

b. Were the wE11 water level ;reasureTents taken
within a 24 hoir pericd? (Y/N)

c. Were the well .ater level r,sasure.ments taken
_

to the nearest 0.01 feet? (Y/*T)
d. Were the ^Ae11 v.ater Levels allc;h^d to stabi=ize

_

after a:nstr.:ction and develcanent for a nanimsn
of 24 hairs prior to measureemats? _(YIN)

e. Flas the water level inforratiaz obtained from
(chectic apprcpriate one) :
o multiple piezoen'ters placed in single borehole?
o vertica].ly nested piezcrmters in clcsely spaced

separate boreholes?
o mozitoring ^A.ells
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if. Did the cr^r:er/cperator provide construction
details for the piezocreters? (YIN)

g. How c.ere the static water levels measured -'
(chedc ccethod(s).
o Electric water saander
o Wetted tape
o Air line
o other (explain)

4^.

r^.

^

L?*

,-.. r

rn

2.

h. Was the •..e11 s.ater level [n?asured in we11s with
eauivalent screened intervals at an equivalent
depth L^e1ow the saturated wne? (Y/N)

i. Has the cwner/operator provided a site water table
_

(potenticcmtric) c.rontour r.ap? If yes,
o[b the potenticxmetric eontcvrs appear Logical

and accurate based on tcprography and presented
data? (Consult water level data) (YIN)

o Are gramd-water f1aw-14nes indicated?
_

(Y/N)
o Are static water levels shcwn? (YIN)
o Can hydraulic aradients be estinated? (Y/N)

j. Did the arner/operator de.elco iiydrologic
_

cross sectiv^ns of the vertLcal ?1ar ccamnent
across the site using cn?asurerents fran all wells? (Y/N)

k. Do the cwner/cperator's f1uw nets include:
o piezone*_er lccatiazs? (Y/N)
o deDth of screening?

_

(YIN)
o width of screening?

_
(Y/v)

o neasureimnts of .ater levels from all we11s
_

and niezon-aters? (Y/^T)

Seasonal and teamoral fluctuaticns in gras:d-water level

a. Do £luctuations in static water lecels ocrur? (Y/N)
o If yes, are the fluctuations caused by any of

_

the follcwi.ng:
-- Off-site well nuuning (Y/?T) _
- Tidal processes or other intermittent natural

variations ( e.g., river stage, etc.) (Y/N)
- On-site v.e11 punping (Y/N) _
- Off-site, on-site e^..,nstrscticn or changing

land use patterns (YIN)
-- Deep well injection (YIN)
- Seascnal ^.ariatiais

_
(Y/N)

- Other (specify)
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b. Has the o.+ner/operator dccuniented sairces and
patterns that contribite to or affect the ground-
water patterns belou the waste nanagecent?

c. Cc water level fluctuations alter the general
grcaand-.ater gradients and floa directions?

d. 8ased on cater Level data, do any head differ-
entiaLs oca.ir that ¢ay indicate a vertical flow
ccx,-{onent in the saturated zone?

e. Did the arner/operator icrglemant means for
guging long term effects on water mqvecrnnt that
rcay result from on-site or off-site c^,,nstructicn
or changes in land-use patterns?

(Y/N)

(Y/N)

(Y/N)

(YIN)

3. Hydraulic conclictivity

a.

b.

C.

d.

e.

f.

g•

FSa.+ were hydraulic of the subsurface
r,aterials deterro.ned?
o Single-aell tests (slug tests)7
o Multiole-.e1L tests (punp tests)
o Other (specify)
If single-we11 tests were conducted, was it dcae
by:
o?dding or rennving a;mawm wlime of water,
or

0 Pressurizing well. casing
If single well tests were ccnducted in a highly

pe=reanle foraaticn, were pressure transducers

and hig:-s ' recording eouignent used to record

the ranidl.y changing «ater levels?
Since single well tests only crsasure hydraul:c

cond:;ctivity in a Limited area, were enaich tests

r.:n to ensure a reorese.ntative reasure of c=duc-

tivity in each hydrec,eolo3ic unit?

Is the awmer/cperator's slug test data (if

applicable) ccnsistent with existing geolos^s.c

inforr.ation (e.g., borir,3 logs)?
Were other hydraulic e:rductivity prcoerties
deterndned?
If yes, provide any of the folloxing data, if

available:
o Traazsrdssivity
o Storage coefficie.nt
o Leakage
o Peraeability
o r'bresity
o Specific capacity
o Other (specify)

(Y/s)
(Y/N)
_

(YIN)

(Y/N)

(Y/^I) _

(Y/*i) _

(Y/v) -

(Y/N) -
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4. Identi£icaticn of the utcerarost acuifer

a. Has the extent of the upper:rnst saturated zone
(arnaifer) in the facility area been defined? If yes, (YIN) _
o Are soil boring/test pit logs included? (YIN)
o Are geologic cross-secr..ions included? (YIN)

b. Is there evidence of confining (caroetent,
unfractured, continuous, and low eer,mability)
layers beneath the site? (Y/N)
o If yes, hoN was contiruity detr:nstrated?

c. Sdiat is hydraulic conductivity of the confining unit
(if present)? GM/Sec
Ho.u was it deterrtaned? ^

d. Lk^es gotential for other hydraulic arcarunicatton exist
( e. g. , lateral inocntinuity between geolo5tic units,
facies changes, Eracture zones, cross aitting
structures, or chemical cvrresion/alteration of
geologic units by leachage? (YIN)

^

^

CIS

^

I^ yes or no what is the raticnale?

G. Office -Evaluation of the Facili.ty's Groimd-47ater Monitorina System

Mcnitoring Well Design and Const^.icticn:
,zese cn:estions should be ansuered for each diffz_ent :yell design
present at the Eacility.

1. Drilling :4ethods

a. Pd1at drilLi.na ¢ethod was used for the well?
o ;nllcw-stem aucer
o Solid-stan auger
o Mud rotary
o Air rotary
o Reverse rotary
o Cable tool
o Jetting
o Air drill with casing haamer
o Other (specify)

b. Were any cutting fluids (including water) or additives used

during drilling? (Y/N) _

if yes, scecify
Type of drilli.ng fluid
Scurce of water used
Foam
molymers
Other
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c. 'rlas the o.itting fluid, or additive, identified?
d. Was the drilling eauip;rent steam-cleaned nrior to

drilling the u.e11?
Other rrethccs

e. Was ccrrnressed air used during drlliing?
o If yes, ves the air filtered to rermve oil?

E. Did the avner/operator dccsment prccedure for
establishing the potentiortetric surface?
o If yes, ha.v was the location established?

(YIN)

(Y/N)

(Y/N)

(YIN)

(Y/N)

g. Foraaticn sarcples
o Were fontaticn sacaples collected initially during
drilLina? (YIN)

o Were any cores taken ccntinucus? (Y/N)
If not, at what interval were saanLes taken?

2. DSOnitoring 'r7e11 Construction Materials

a. Identify construction aaterials (by numter) and dianet.ers
(ID/OD)

Dianzter
M3terial (ID/OD)

b

o HoN :`ere the satcpLes obtained?
- Sa1it scncn
- 3lelby tube
- Core dri11
- Other (specify)

o Ider.tify if anv physical and or chenc.cal =ests were
perforned on the foazation saurples (specify)

o Priaary casing
o Second3ry or a.itside casing

(double construction)
o Screen

Hcw are the sections of casing and screen connected?
o Pipe sections threaded
o Caiplings (friction) with adhesive or solvent
o Ca.iplings ( friction) with retainer screws
o Other (specify)
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c. Were the «aterials steam-cleaned prior to (YIN)
installation? -
If no, hod were the aateriaLs cleaned?

3. WeLL Intake Desicn and 43e11 De.elqpTent

a. Was a well intake screen installed? (Y/N)
o tdtat is the length of the screen for the .e11?

_

o Is the screen aarna actured? (YIN)
b. Was a filter pack installed? (Y/N) ^

o tdlat kind of filter pack was erQloyed? -
o is the filter pack caspatible with fornatia^

naterials? (Y/N)
o ftow was the filter pack installed?

_

o hfiat are the diaensions of the filter pack?
o Has a turbidity measurerent of the well water ever
been rcade? (YIN)

o c^.ave the filter pack and screen been designed for
_

the in situ aaterials? (Y/N)
c. well deveicumnt

_

Was the well develcoed? (Y/N)
o 4d1at techniaue was used for ;,;e11 develcoment? ^

- Surge block
- Bailer
- Air surging
- Water ounnina

- Other (specify) _

4. Annular Space Seals

a. What is the annular space in the saturated zone di.°_ctly above

the filter cadc filled with?
- Sodiisn bent.,n.i.te (specify type and grit)

or

concrete

- Other (specify)
o Was the seal installed by?

- Droppir.g naterial dcwn the hole and tanping
- Drmoing n-aterial dawn the inside of
hollaa-stem auger

- Trecd.e oipe method
- other (sFecify)

b. Was a different seal used in the unsaturated zone? (Y/N) ^

If yes,
o Was this seal ¢ade with?

- Sodium bentav.te (specify type and grit)

- Other (specify
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o Was this seal installed by?
- Drmping material down the hole and tamoing
- Drcpoing material down the inside of hollow
sten auger

- Other (specify)

c. Is the upper portion of the borehole sealed with a
ccncrete cap to prevent infiltration from the surface? (Y/N)

d. Is the well fitted with an aLrove-graind protective -
device and buccsxr aards? (YIN)

e. Has the protective cover been installed with Locks to -
prement tacspering (YIN)

^V

..^

^

Fae

..,.^

H. Evaluation of the Facility's Detection Monitoring Pro3ram

1. Placetrent of Ca.mgradient Detection Lbnitoring We11s

a. Are the gro.uid-water annitoring wells or clusters
located imn-ediately adjacent to the waste Rs.nagear_nt
area? (Y/N)

b. How far apart are the detection monitoring we11s?

c. Does the oaner/operator provide a rationale for the
location of each mxitoring well or cluster? (YIN)

d. Has the o.me_•/operator identified the well screen
Lengths of each nnnitoring well or clusters? (Y/N) _

e. Does the a.mer/cperator provide an e=lanation 'or
the well screen lengt.`1s of each cronitorina well or
cluster? (Y/N)

f. Co the actual locations of mcnitoring oel?.s or
cluste_rs correspond to thcse identified by the
cwner/cperator? (Y/N)

2. ?Lacarent of Uperadient Nnnitoring Wells

a. Has the czAner/cperator doamented the location of
each upgradient monitoring well or cluster? (Y/N) _

b. Does the a.ner/cperator provide an e=lanatica for
the lccaticn(s) of the ua7radient aonitoring wells? (Y/N)

c. Nkiat length screen has the aaner/cperator emloyed in
the cadcgroo:nd cronitoring well(s)?

d. Does the cwner/cperator provide an explanation for
the screen length(s) chosen?

e. Does the actual Location of each b3ckgramd msatoring
well or cluster correspond to that identified 'o_v the

_cwner/axrator? (YIN)
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1. Office Evaluation of the Facility's Assessnent monitoring ?rogram

1. Coes the assessTent plan saecify:
a. The nmber, location, and depth of wells? (Y/N)
b. The rationale for their placen-ent and identify the

basis that will be used to select subse3uent sacmliag
locations and depths in later assessment phases? (Y/N)

2. Does the list of monitoring paraneters include all `
hazardo.is waste constituents from the facility? (YIN)
a. Does the water quality paracreter list include other ^

iaportant indicators not classified as hazardous
waste constituents? (Y/N)

b. [xes the o.vner/cperator provide doo.umntation for
the Listed wastes which are not included? (Y/N)

3. Does the cswner/cperator's assessment plan specify the
procedures to be used to deter^ine the rate of con-
stituent migration in the grcund--..ater? (Y/N)

4. Has the cwner/operator specified a schedale of imp1e- -
rcentation in the assessment plan? (Y/N)

5. Have the assessment ;mnitoring objectives been clearly
_

defined in the assessment plan? (Y/N)
a. Does the plan include analysis and/or re-evaluation

to determine if significant contatrdnation has occtu-red
in arn_v of the detection annitoring wells? (Y/N)

b. xes the p1an provide for a ccnprehensive program of
investigation to fully characterize the rate and
extent of ccntaRd.nant migration from the facility? (Y/N)

c. Coes the plan call for determining the concentrations !
of hazardcus wastes and hazardous waste constituents
in the groand water? C-'/N)

d. Does the p1an emolcy a quarterly monitoring program? (Y/N) _
o. Ores the assessment plan identify the investicatory

methods that will be used in the assessr,ent phase? (Y/N)
a. is the role of each method in the evaluation fully

,

descr,bed? (Y/N)
b. Coes the plan provide sufficient descriptions of the

^

direct methods to be used? (Y/N)
c. Does the plan provide sufficient descriptions of the

,

indirect methods to be used? (Y/N)
id. Yti11 the method contribite to the further dzaracter:-

zatica of the contatm.nant rtoveaent? _(YIN)
7. Are the incestigatory techniques utilized in the assess-

apnt program based on direct methods? (YIN) -
a. Does the assessuent approach incoroorate irxlirect

aethods to further support direct methods? (Y/N) _

b. Will the planned methcds called for in the assess[rient

approac'z ult.iicately meet perfonrence standards for
assessment annitoring? (YIN) -
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c. Are the procedures well defined? (y/N)
d. Does the aporcach provide for aonitoring wells -•

similar in design and mnstructicn as the detec`.ion
rtonitoring wells? (y/N)

e. Does the approach enplcy taking samples during dri11-
ing or collecting core sarmles for further analysis? (Y/N)

8. Are the indirect crethods to be used based on reLiable
and accepted geophysical techniques? (YIN)
a. Are they capable of detecting subsurface changes -

resulting fran centaminant migration at the site? (Y/N)
b. Is the rreasurecrent at an appropriate level of

sensitivity to detect grcund-water quality changes
at the site? (YIN)

d. Is the nrethod apprcpriate considering the nature -
of the subsurface rcaterials? (Y/N)

e. Does the approach consider the limitations of
these methods? (Y/N)

f. All the extent of ccntami.nation and constituent -
concentration be based on direct aethcds and sound
en#neering ;udgRent? (Using indirect ;rethcds to
further substantiate the findinos) (Y/N)

9. Does the assassment approach incoreorate any nathe- -
¢aticaL moceling to predict contaminant rtovea-ant? (Y/N)

^ a. All site specific rtQasuremnts be utilized to
accarately pcrtsay the subsurface? (YIN)

b. 'r7i11 the derived data be reliable? (Y/N)
c. Have the assuimtions been identified? (Y/N)
d. Have the physical and chsnical nraperties of the

site-specific wastes and hazardcus waste constituents
been identified? (y/N)

J. Conclusions

1. Subsurface geology

^O a. Has sufficient data been collected to adequately
define petrcgraphy and oetrographic variation? (Y/N) _

b. Has the subsurface c,aocieca.stry been adequately
defined? (Y/N)

c. Was the toring/coring program adequate to define
_

subsurface c,eologic variation? (YIN)
d. was the orner/operator's narrative description

_

ccxmplete and accirate in its interpretation
of the data? _(YIN)

e. Does the geologic assessmnt address or provide
means to resolve any inforaatiai c,aps? (Y/N) _
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2. Grauid-^+ater flaarpaths

a. Did the owner/operator adequately establish the hori-
zczital and vertical coapcnents of graszd-uater.flo:r? (YIN)

b. aporcpriate ¢etho3s used to establish grcund- -
c.ater fla.paths1 (YIN)

c. Did the oxner/cperatcr provide accurate doamenta- -
tion? (YIN)

d. Are the potentinretric surface aeasure:nents valid? (YIN)
e. Did the a.ner/pperator adequately consider the

seasonal and teccoral effects on the grosnd-wrater? (Y/N)
f. were sufficient hydraulic ccnductivity tests

perforcred to doament lateral and %ertical variation
in hydraulic conductivity in the entire hYdrec,eoloai.c
subsurface be1ah, the site? (YIN)

3. Czpermost aquifer

a. Did the awner/operator adequately define the upcer- (YIN)
nrst acui.fer?

4. t-bnitoring Well Corst.ucticn and Design

a. Lb the design and ocnstrsction of the o.mer/cperatcr's
groind-water monitoring wells pPr.cat depth discrete
grcu:d-;ater sarrples to be taken? (Y/N)

S* b. Are the sa-ples representative of graind-water
_

cn:ality? (Y/N)
c. Are the gro.uid-water mcnitorir.c wells structurally

_

stable? _(YIN)
d. tbes the gra.ind-water annitoring well's design and

ccnst-ucticn oer.at an accurate assessment of aeuifer
characteristics? (Y/N)

5. Detection vtaitorina

r^. a. Cowngradieat Wells
Do the locatiaz, and scieen lenqths of the grwnd-,^;ater
ntaitoring ^.ells or clusters in the detectiaiironitoring
systen allw the in^ate detectica of a release of
hazardais waste or constituents fran the hazardczis s„aste
aanagenent area to the uppearest equifer? (YIN) _

b. LTpgradient We11s
Do the laaticn and screen lengths of the up3radient
(backgramd) grasid-aater mnitorizg we11s ensure the
capability of cmllecting gra.uid-,.ater sartples repre-
sentative of uxgradient (baekgramd) gramd-%ater
quality including any ambient hetero,eaoas chenical
chazacteristics? ("/N) _
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6. Assessment Mbnitoring

a. Has the cwnez'/operator adecuately characterized site
hydroc,eology to determine contacdnant migration? (Y/N)

b. Is the detection monitoring systsn adequateLy desig:ed
_

and constructed to ia¢rediately detect any ccntardnant
release? (YIN)

c. Are the procedures used to make a first deterndnaticn
_

of contaminaticn d uate? (Y/v) _
d. Is the assessment plan adequate to detect, charac-

terize, and tracrc ccntand.nant migration? • (YIN)
e. will the assessin?nt monitoring we11s, given site

hydrogeologic conditions, define the extent and

concentration of cvntaicd.naticn in the horizontal and
vertical Dlanes? (Y/N) _

if. Are the assessnent monitoring v.e11s adequately
designed and ccnst=ucted? _(YIN)

g. Are the sampling and analysis procedures adequate

to qrovide true cn:asures of contaird.nation? (YIN)
h. Co the procedures used for evaluation of assessne.^.t

monitoring data result in determinations of the rate

of migxation, extent of migration, and hazardcus

constituent eccExsiticn of the contand.nant plume? (Y/N)

^ _. Are tne data collected at sufficient fre3uenct and

duration to ade3uately deter.[d.ne the rate of

migration? ( `-'/N )
j. Is the sehecitle of imlGrentation adecruate? (Y/N) _
k. Is the cwner/cperator's assessim_nt monitoring plan

adeauate? (`!/v) _
o If the o..ner/cperator had to i.-^pLecrnnt his

assessment monitoring olan, was it inele:rented

_ satisfactorily? (YIN) _

^S IZ. Field Evaluation

A. Grcund-vater monitoring system:

Are the numbers, depths, and locations of mxii.toring
wells in agreemnt with thcse reported in the faci.lity's

mcnitoring plan? (See Section 3.2.3 ) (YIN)

3. Yonitorirr3 well oonstnac*_iai:
1. identify construction aaterial

Material IIiameter

a. Priaary Casing

b. Sec,ndary or
outside casim3
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2. Is the upper oortion of the borehole sealed with con-
crete to prevent infiLtraticn fran the surface? (Y/N)

3. is the cAe11 fitted with an above-gramd protective
device? (Y/N)

4. Is the orotecti.e co^,er fitted with lodcs to
prevent tanpering? (Y/N)

if a facility utilizes more than a single well design,
answer the above questions for each well design.

N.

C^.

1:4

cr

III. Review of sgccnLe Collection Procedures

A. t,1easuramnt of well depths elevation:
1. Are aeasurene-tits of toth depth to standing water and

depth to the Lrottan of the well irade? (Y/N)

2. Are creasurerrents taken to the 0.01 feet? (Y/N)

3. Sd1at device is used?

4. Is there a reference poiZt established by a licensed
surleyor? (Y/:T) _

5. Is the ¢easuring equipmnt prcperly cleaned bet^A^een
well locations to prevent cress contaninaticn? (Y/N) _

H. D°tecticn of in¢cd.scible layers:
1. Are prccecazres used whiv-h will detect light phase

inmtii,scible layers? (Y/N) _

2. Are prccecJvres used which will detect heavy phase
ia¢rd.scible layers? (Y/N) _

C. Sanpling of inacascible layers:
1. Are the inmiscible layers sanpled separately prior to

well evaaaation7 ("/'-`T)

2. Do the procedures used rtd.nimize mi.xi.ng with vater
soluble phases? (Y/N) _

D. Well evaraation:
1. Are 1aa yielding wells evacnated to dryness? _(YIN)

2. Are high yielding wells evacvated so that at

least three casir.S vohm-es are rennced? (Y/N) _
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3. ;vhat device is used to evaaiate the o.e11s?

:9*

6^.

r^

to;

E.

4. If any proble¢s are enccuntered ( e.g., eq,; pirent
rtalfcnction) are they noted in a field logbodc?

Saicple withdrac.al:

1. For 1or yielding wells, are sartples for volatiles, pH,
and oxidation/reduction potential drawn first after
the well recocers?

2. Are sacples withdrawn with either flurocarton/resins or
stainless steel ( 316, 304 or 2205) sartpling devices?

3. Are sanpling devices either bottaa valve bailers
or positive cas displacenent bladder putps?

4. If Lailers are used, is fluorocarbon/resin coated wire,
single strand stainless steel wire, or cronofilaicent used
to raise and 1a«er the bailer?

5. If bladder puaps are used, are they operated in a
crontinucus aanner to orevent aeration of the saaole?

6. If bailers are used, are they lowered slowly to
prevent degassing of the water?

7. If bailers are used, are the contents transferred
to the sarrple container in a way that minim»ps
agitation and aeraticn?

8. Is cara taken to avoid nlacina clean saapling ecuip-
menc on the gro.usd or ather o^ntaninated surfaces prior
to insertion into the c.e1l?

9. If dedimted saimling equipment is not used, is eauip-
mnt disassenbled and thoroughly cleaned between
samles?

10. If sacmles are for inorg3nic analysis, does the clean-
ing prcc.,ecure include the following sesuential steps:
a. Dilute acid rinse ( PN03 or HCl)?

11. If saimles are for organic analysis, does the cleaning
oroced^re include the following se3uential steps:
a. Ncnphcsphate detergent wash?
b. Tao water rinse?

(Y/N)

(Y/*T) _

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(Y/N)

(YIN)

(Y/N)

(YIN)

(YIN)

(YIN)
(Y/N)
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c. Distilled/deionized water rinse? (Y/N)
d. Acetone rinse?

_
(Y/N)

e. Pesticide-grade hexane rinse? (Y/N)

12. Is saanling eguirment thorcughly dry before use? (Y/Y)

13. Are e?uiarcent blanks taken to ensure that sanple
cross-contaminata.on has not ocairred? (YIN)

14. If volatile sa=les are taken with a positive gas
displacecent bladder pucn, are pLmVing rates bela,a
100 mL/i:an? (YIN)

F. In-situ or field analyses:
1. Are the follawing labile (chenically unstable) Dara-

rteters detera¢ned in the field:
a. Ff:? (Y/N)
b. Teaperature?

_
(Y/N)

c. Specific ccndictivi,ty?
_

(YIN)
d. Redox E:otenti.al?

_
(YIN)

e. Q-ilorine? (Y/N)
f. Dissol.ed oxycen?

_
(Y/N)

g. Turbidity? (Y/N)
h. Other (specify)

2. For in-situ deter-tinaticns, are they cmde after well
evaa.iation and saccple removal?

3. If samLe is wi*hdrawn fran the -we11, is oarmr-ater
an_asured from a split aar-aon? (Y/N) _

4. Is znnitorina equignent calibrated according to
Ranufact::rers' soecifications and consistent with
S.3-846? (Y/N)

5. is the date, procedure, and ¢aintenance for e?uilxCe.•it
calibraticn doctm-ented ia the field 1cgbccc? (Y/N) _

IV. BevieN of Ssnmle Preservation and Fandling Proc.-edures

A. Sanple antainers:
1. Are saRples transferred from the sannling device

directly to their eccgsatible containers? (Y/N)

2. Are samle «xitainers for metals (inargnics) analyses
,polyethylene with polyorcpylene caps? (YIN)

3. Are sacmle containers for orcanics analysis glass
bottles with fluororarbonresin-lined caps? (Y/N)
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4. If glass bottles are used for rmtals saMLes are
the caps fluorccartoaresin-lined? (Y/N)

5. Are the sacnple containers for rtetal analyses cleaned
using these ssruential steps?
a. Nonohcsphate detercant wash? (Y/V)
b. 1:1 nitric acid rinse? (Y/N) -
c. Tap water rinse? (YIN) -
d. 1:1 hy3rochloric acid rinse? (YIN) -
e. Tap water rinse? (Y/N) -
f. Distilled/deioni2ed water rinse? (YIN) -

ti.

^;i4

.-N!

0%

6. Are the sacrple containers for organic analyses cleaned
using these seguential steos?
a. Nonphcsphate detergent/hot water -,rash? (Y/N)
b. Tap water rinse? (Y/N) -
c. Distilled/deicnized water rinse? (Y/N)
d. Acetone rinse? -(YIN)
e. Pesticide-grade hexane rinse? (Y/N)

7. Are trip blanks used for each sa[m1e container type
to cerify cleanliness? (YIN)

B. Samp1e oreservati.on orccedures:
L. Are samles for the fo1lowi.^.a analyses cooled to 4°C:

a. TCC? (Y/N)
b. TCK? (Y/N}
c. Chloride?
d. Phenols? (Y/N)
e. Sulfate? -(YIN)
f. Nitrate? (Y/N)
g. Coliform bacteria? (Y/N) -
h. Cyanide? (Y/N)
i. Oil and grease? (YIN)
j. Hazardaas constituents (§261, Appvsdix VIII)? (Y/N)

2. Are sartples for the follawing analyses field acidified to
pH <2 with HNO3:
a. Iron? (Y/N)
b. Manganese? .

_
(Y/N)

c. Sodium?
_

(Y/N)
d. :btal metals?

_
(Y/N)

e. DissolcEd matals? (Y/N)
f. Fluoride? (Y/N)
g. Endrin?

_
(Y/N) _

h. Lindane? (Y/N)
L. Methoxychlor? _(YIN)
j. Toxaphene? (Y/N) _
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k. 2,4, D? (Y/N)
1. 2,4,5, TP Silvex? (Y/N) -
m. Radium? (y/N)
n. Gross alpha? (Y/N) -
o. Gross beta? (Y/N) -

3. Are samples for the following analyses field acidified
to pH <2 with H2SO4: (Y/N)
a. Phenols? (Y/N)
b. Oil and grease? (Y/N)

4. Is the sample for TCC analyses field aci.dified to
pH <2 with HCl? (YIN)

5. Is the saaple for TGX analysis preserved with
1 ml of 1.1 M sodium sulfite? (YIN)

6. Is the saccple for cyanide analysis preserved with
NaOH to pH >12? (YIN)

C. Special handling considerations:
1. Are orc,anic sacrples handled without filtering? (YIN)

2. Are samnles for wlatile organics transferred to
the approariate vials to e].iminate headspace over
the sacTle? (YIN)

3. Are saanles for metal analysis split into two
port-ions? (Y/N) _

4. Is the sample for dissolved aetals filtered
t'zraach a 0.45 rcd.cron filter? _(YIN)

5. is the second porticn not filtered and analyzed
for total rretals? (YIN)

6. Is one equipment blank prepared each day of
gramd-water saapling? . (Y/N) _

Review of Chain-of-Castcdy Prodecues

A. Samo1e labels
1. Are szacple labels used? (Y/N)

V

2. m they provide the follo++ing inforaation:
a. Sartple identification rnsnber? (Y/N)

b. Naic2 of collector? (Y/N) ^
_c. Date and tine of collection? (YIN)

d. Place of collection? (Y/N) J
re. Paracreter(s) requested and preservatives used? (YIN)
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3. Do they recain legible even if wet? (YIN)

B. Sample seals:
1. Are saaple seals placed on those containers to

ensure the samples are not altered? (Y/N)

C. Field lo3bodc:
1. is a field Lcgbak maintained? (YIN)

2. Does it doctutent the follcwina:
Ja. Purpose of sampling (e.g., detection or

assessaett)? (Y/N)
b. Location of well(s)?

_
(YIN)

c. 'Ibtal depth of each oz11?
_

(YIN)
d. Static water 1eve1 depth and measurement -

technique? (YIN)
e. Presence of i.nmdscible layers and

detection method? (Y/N)
if. Collection method for imndscible layers -

and sample identification nunl.^ers? _(YIN)
g. 5Ne11 evaazation prccedures? (YIN)

- h. Sample withdrawal procedure? (YIN)
i. Date and time of collecticn?

_

(YIN)
j. '.Jell saam.Ling sequence? -(YIN)
k. Types of saqple containers and sample

identification niucicer(s)? (Y/N)
gs 1. Preservative(s) used? -(YIN)

m. Paracceters re?uested?
_

(Y/N)
n. Field analysis data and crethcd(s)?

_
(YIN)

o. Sample distribation and transporter? _(YIN)
p. F'ield observaticns? (YIN)

^+e a Unusual well red^.ar=;e rates? (Y/N)
o Frnui zzn?nt aaL`.uncticn(s)? (Y/K)
o Possible sample c:ntand.ration? (YIN)
o Sampling rate? (YIN) _

0% D. C::ai.n-of-alstody record:
1. Is a chain-of-custody record included with

each sample? (Y/N)
2. Does it doaument the follo.ving:

_

a. Sample number? (Y/N) _
b. Sicnature of collector? (YIN)
c. Date and time of collection?

_

(YIN)
d. Sanmle type? (Y/N)
e. Staticn location? (Y/'-'t)
f. NAmber of containers?

_
(YIN)

g. Paraneters requested?
_

(Y/N)
h. Signatures of persons involved in the (Y/N) _

chain-of-passession? (Y/N)
i. Inclusiva dates of possession?

_
_(YIN)
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pLe analysis request sheet:
ces a sample analysis rern:est sheet accatfxny
each sarole? (YIN)

Does the request sheet doctment the follocving:
^(a. Vaae of person receiving the san^ple? (YIN)

- iSy RegUldtOtyS. te of sanple receipt? (YIN) 3 Cltatlons?^acoratory sartAle rv.urber (if different than -
field nutrber)? (YIN)

d. Analyses to be perforned? (Y/N) - na §265.90(a)
-- ted to the §265.91(aX1)

of 44iality Assurance/Q.:ality G:ntrol (a)(2)
§270.14(c)(2)

the validity and reliability of the laboratory
field generated data ensured by a pA/QC progremr (Y/N) ce'rtain §265.90(a)

- ayers or §265.91(aX1)
s the flA/CC program include: (a)(2)
Documantaticn of any deviations from approced §270•14(cX2)
rccecbres? (Y/V)

- and/or §265.90(a)
zocga^ztation of analytical results for: ze sub- §265.91(a)(1)

Blanks? (Y/N) (aX2)
St^ards? (YIN) - §270.1 a(cX2)

(,tlpL*• cates? (Y/N)
:biced saccples? (Y/N) S or wells §265.9C(a)
Oetec;.able limits for each parameter ir flaw §255.91(aX1)

'''ei•"•g analyzed? ( YIN) aiiure to (a)(2)
- Df them) §270:14(c)(2)

aqGroVeCl statistical nLt.`'tGCs used? (YIN)
-, rat varia- §290.90(a)

QC-s^arp1es used to correct data? ( YIN) n §295.91(a)(1)
- ns (e.g.. (aX2)

a1 lt'tlata critically examined to ensure it t-terrn §270.1 a(cX2)

been orcperly calculated and reported? (YIN) ing)

n 1 44*11 Insrzction and Field Cbservatica tnce at §265.90(a)
rvaluating §295.91(aX1)

--`:O".els adequately na.intained? (YIN) . (aX2)
- §270.14(c)(2)

the rmnitoring wells protected and seaire? (YIN)
- onsistent §265.90(a)

he wells have su=veyed casing elevations? ( YIN)
-

ishing §265.91(a)(1)
(a)(2)

the gratnd-jr+ater sa<cples turbid? (YIN) §270.14(c)(2)

a? L physical characteristics of the site been noted sider the §265.90(a)
he. inspector's field notes (i.e., surface waters, ( welts an §265.91(aX1)
;rcohy, surface features)? ( Y/N) _ on

Lin suffi- §268.90(al
ements §265.31(aX1)
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3 of Basic
_ Requfrtd Examples of Technical
rmance Inadequacies that may Regulatory
is Constitute Violations Citations

^round wells must • failure of the O/O to consider the §265.90(a)

-d so as to yield effect of local withdrawat wells on §265.91(ax1)

that are not ground-water flow direction

by the facility
• failure of the 0/0 to obtain suffi- §265.90(a)

cient water level measurements §265.91(aX1)

• failure of the O/O to consider flow §265.90(a)

path of dense immiscibles in §265.91(axt)

establishing upgradient well

locations

• failure of the O/O to consider §265.9t)(a)
seasonal fluctuations in ground- §265.91(aK1)
water flow direction

• failure to install wells hydraulically §265.90(a)
upgradient, except in cases where §265.91(aXl)

upgradient water quality is
affected by the facility (e.g.,
migration of dense immiscibles in

°°° the upgradlent direction, mound-

ing of water beneath the facility)
0%

g • failure of the (0/O to adequately §265.90(a)

characterize subsurfacs §265.91(ay(1)
hydrogeology

^^ • wells intersect only ground water §265.90(a)

that ffows around faciiity §265.91(aXl)

igrogod wells must • wells constructed of materials that §265.90(a)

_tructed so as to may release or sort constituents §265.91(a)

=.rnpies that are of concern
;;ltative of in-situ §265.9Q(a)

-water quality • wells improperly sealed-con- §265.91(a)

tamination of sample is a concern §265.91(c)

• nested or muiitpie srseen welis §265.90(a)
are used and it cannot be §265.91(a)(1)

demonstrated that there has been §265.91(a)(2)

no movement of ground water
betweert strata

• improper drilling methods were §265.90(a)

used, possibly contaminating the §265.91(a)

formation

• well intake packed with materials §265.90(a)

that may contaminate samote §265.91(a)
g265.91(c)

9950.2
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alyses
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(YIN)

( Y/N)
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Examples of Basic
Elements Required
by Performancs

Background wells must be
constructed so as to yield
samples that are represen-
tative of in-situ ground-water
quality. (continued)

5. Cowngradient monitoring
wells must be located so as
to ensure the immediate
detection of any contamina-
tion migrating from the
facility

Examples of Technical
Inadequacies that may Regulatory
Constitute Violations Cttatrmm.

• well screens used are of an inap- §265.9ofa)
propnate length

• wells developed using water other
than formation water

• improper well development
yielding samples with suspended
sediments that may bias chemical
anatysia

• use of drilling muds or nonforma-
tion water during well construction
that can bias results of samples
collected from wells

• wells not placad imrrediately aCja-
cam to wasts management area

• failure of O/O to consider poten-
tial patfivays for dense
immiscibles

• inadequate vertical distribution of
wells in thicX or heaviiy straflfied

aquifer

• inadequate horizontal distribution
of willi in aquifers of varying
hydraulic conductivity

• likely pathways of contamination

(e.g., buned stream channels.
fractures. areas of hign

perrneabdity) are not intersected
by weils

• well network coven uppermost
but not interconnecsed aquifers

6. Dcwngradient monitoring S« >r4
wells must be constructed
so as to yield samples that
are representative of in-situ
ground-water quality

§265.91(aK 1)
§265.91(ax2)

§265.9o(a)
§265.9i(a)

§265.90(a)
§265.91(a)

§265.90(a)
§266.91(a)

§265.90(a)
§265.91(aX2)

§265.90(a)
§268.31(a>(2)

§265.9o(a)
§265.91(aH2)

§265.9Q(a)
§255.91(aH2)

§265.90(a)
§265.91(a)(2Y

§265.9o(a)
§265.91(ax2)

;_,
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Examples of Basic
Elements Required
by Performance
Standards

7. Samples from
background and down-
gradient wells must be
properly collected and
analyzed

Examples of Technicat
Inadequacies that may
Constitute Violations

• failure to evacuate stagnant water
from the well before sampling

• failure to sampte wells within a
reasonable amount at time after
well evacuation

Reguiatory

§265.90(a)
§265.92(a)
§265.93(d)(4)
§270.14(c)(4)

§265.90(a)
§265.92(a)
§265.93(d)(4)
§270.14(cK4)

• improper decisions regarding §265.90(a)
filtering or non•filtering of samples §265.92(a)
prior to analysis ( e.g.. use of fiitra• §265.93(d)(4)
tion on samples to be analyzed §270.14(c)(4)
for volatile organics)

• use of an inappropriate sampling, §265.90(a)
device §265.92(a)

§265.93(d)(4)
§270.14(cy(d)

• use of imprcoer sample preservi- §265.90(a)
tion techniquee §265.92(a)

§265.93(d)(d)
§270. t a(c)(4)

• samples cotleczed with a device §265.90(a)

that is constructed of materials §265.92(a)
that interfere with sample integnty §265.93(d)(4)

§270.14(d)(4)

• samptes eolleaed with a nan- §265.90(a)
dedicated sampling device that is §265.92(a)

not cieaned between sampling §265.93(Cx4)
events §270.14(c)(4)

• improper use of a sampling §265.90(a)

device such that sample quality is §265.92(a)

affected (e.g.. degassmg of sam- §265.93(d)(4)

pie caused by agitation of bailer) §270.14(c)(4)

,
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Examples of Basic
Elements Required Examples of Technical
by Performance Inadequacies that may
Standards Constitute Violations

Samples from background • improper handling of samples §265.90(a)
and downgradient wells (e.g., failure to eliminate §265.92(a)
must be properly coliected headspacs from containers of §265.93(d)(4)
and analyzed (continued) samptes to be analyzed for §274.14(c)(4)

voiatiies)

• faiture of the sampling plan to §265.90(a)
establish procedures for sampling §265.92(a)
immiscibtes (i.e., "floaters" and §265.93(dx4)
"sinkers") §270.14(c)(4)

faiture to fottow appropnate §265.90(a)
QAlaC procedures §265.92(a)

§255.93(dx4)
§270.14(C)(4)

• faiiure to ensure samote integrity §265.90(a)
through ttte use of proper c.hajn- §265.92(a)
of-custody procadunu §265.93(dx4)

§270.14(cx4)

• failure to demonstrate swtabiiity of §265.9c(a)
methods used `or samote analysis §265.92(a)
(other than those specified in §265.93(d)(4)
SDW84e) §270.14(C)(4)

• failure to perform analysis in the §265.9Q(a)
field on unstabte parametera or §265.92(a)
constituents (e.g.. pH. Eh. specific §265.93(d)(4)
conductance, a)ka)inity, disaetved §270.14(cx4)
ozygH+)

• use of sampte containers that §265.30(a)
may interfere with sample quality §265.92(a)
(e.g., synthetic qntatners used §265.93(dx4)
with VolatNe saniples) §270.14(c)(4)

• failure to maks proper use of §265.9o(a)
sampte blanks §263.92(a)

§265.93(dNd)
§270.14(c)(4)

i-? 2
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Examples of Basic
Elements Required
by Performance
Standards

Examples of Technicat
Inadequacies that may
Constitute Violations

Regufatory :
Citations

8. In Part 265 assessment
monitoring the 0/0 must
sample for the correct
substances

9. In defining the Appendix
VIII makeup of a plume the
0/0 must sample for the
correct substances

10. In Part 265 assessment
monitoring and in defining
the Appendix V111 makeup of
a plume the 010 must use
appropriate sampling
metttodologies

11. Part 8 applicants who
have either detected con-
tamination or failed to imple-
ment an adequate part.265
GWM program must deter-
mine with confidence
whether a plume exists. and
must characterize any
plume

§265.93(d)(4)

§265.93(d)(4)

§270. t 4(c)(4)

§265.93(d)(4)
§270. t 4(cX4)

§265.93(d)(4)
§270.14(cx4) :

§265.93(d)(4)
§270.14(c)(4)

§270.14(c)(4)

§270.144e)(4)

• failure of the 0l0's list of sam-
pling parameters to include cer-
tain wastes that are listed in

§261.24 or §261.33, unless ade-
quate justification is provided

• failure of the 0!O's list of sam-
piing parameters to include
Appendix VII constituents of all
wastes listed under §§261.31• and
261.32. unless adequate justifica-
tion is provided

• failure of the 0/O's list of sam-
pling parameters to include all
Appendix Viil constituents, unless
adequate justification is provided

• failure of sampling effort to iden-

tify areas outside the plume

• numixr of wells was insufficient
to determine vertical and horizon-

tal gradients in contaminant
concentrations

• total reliance on indirect methods

to charactenze plume ( e.g.. elec•

trical reststrvity, borenole
geopttysics)

• failure of 010 to implement a

monitoring program that is

capable of detecting the existence

of any ptume that might emanate

from the facility

• failure at 010 to sample both

upgradient and dawngradient

wells for all Appendix Vlll

constituents

See aiso items !1. M2

4-14.
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